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A b strac t
O bjective: To test w hether the onset o f functional ability decline in early 
old age is related to  change in speed o f cognitive processing and personality 
characteristics. M ethod: Among 500 randomly sampled participants, the 230 
cases tha t did no t show impairment in functional ability were selected. Mean 
age atT im e I was 62.4 years. For this subsample, the emergence o f functional 
ability decline was tracked across a 12-year observation period. Results: 
The emergence o f functional ability decline was related to  change in speed of 
cognitive processing. Decline in functional ability was also related to  increased 
neuroticism and external control, whereas this was no t the case regarding 
extraversión and internal control. Discussion: Cognitive processing speed 
was shown to  be a pred ictor o f functional disability decline; in addition, the 
results provided initial evidence that functional ability decline in the early
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aging phase could be accompanied by changes in personality, particularly 
neuroticism and external control.
Keywords
early onset o f functional ability decline, speed o f cognitive processing, 
personality change
The experience o f decline in  functional ability continues to be among the most 
critical experiences o f aging. This w ork treats the relationship o f two factors, 
that is, change in cognitive function and change in personality, w ith decline in 
functional ability in old age. We concentrate on early old age because this 
period has been widely ignored in  the respective previous research.
Decline of Functional Ability and 
Change in Cognitive Functioning
Previous research has shown an association betw een cognitive perform ance 
and decrem ents in  functional ability. F or one, cen tral execu tive control 
(Baddeley, 1996) has been identified as a m ajor factor driving this relation­
ship; executive function includes the coordination o f action planning, 
control o f attention, surveillance o f w orking memory, and cognitive flexibil­
ity. A  substantial body o f evidence supports the idea that deficits in executive 
function are significantly related to decline in functional ability (e.g., Burton, 
Strauss, Hultsch, & Hunter, 2006; C arlson et al., 1999; Coppin et al., 2006; 
Royall, Chiodo, & Polk, 2000; Royall, Palmer, Chiodo, & Polk, 2004, 
2005). Furtherm ore, previous longitudinal studies (Royall e t al., 2004 ,2005) 
have show n that changes in  executive control are im portant precursors o f 
decline in everyday functioning.
Also, global m easures o f cognition, such as the m ini-m ental state exam i­
nation (M M SE), w ere initially associated w ith  decline in functional ability in 
various populations, including Japanese older adults (Dodge et al., 2005), 
older M exican A m ericans (Raji, Ostir, M arkides, & Goodwin, 2002), and 
Canadian elders (Njegovan, M an-Son-Hing, M itchell, & M olnar, 2001), 
while their role has been greatly reduced w hen other cognitive functions such 
as executive control or speed o f processing are considered sim ultaneously 
(Burton et al., 2006; Gill, W illiams, Richardson, & Tinetti, 1996; Royall et al., 
2004). G lobal variables such as the M M SE m ay lack sensitivity for the detec­
tion o f possible associations between cognitive im pairment and decline in
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functional ability, particularly in the early phases of the aging process and long 
before dementia-related alterations are likely to occur (Burton et a l ,  2006).
Furthermore, there is a major research trend in the psychology of aging, 
focusing on the everyday competence of norm ally aging adults and the expla­
nation o f the respective interindividual variations (M. M. Baltes, Maas, 
Wilms, Borchelt, & Little, 1999). Everyday competence includes basic and 
instrumental activities o f daily living (IADL), but it could also include other 
dom ains such as leisure activities or daily problem -solving activities (e.g., 
D iehl & W illis, 2004). A ge-sensitive indicators o f cognitive functioning 
(P. B. Baltes, Lindenberger, & Staudinger, 2006), including executive control, 
speed o f cognitive processing, and episodic memory, are among the m ajor 
p red ic to rs o f  everyday  com petence (B urton  e t al., 2006; D ieh l & Willis, 
2004; Schaie, 1996). W ithin this context, Barberger-Gateau, Fabrigoule, 
Rouch, Letenneur, and Dartigues (1999) have also found speed of cognitive 
processing to be predictive o f perform ance in  four IADL (i.e., telephone use, 
transportation, medication, finances).
A n abundance o f research in these areas has been conducted on persons in 
advanced age. In consequence, w hether there is a substantial relationship 
betw een decline in  speed o f cognitive processing and decrem ents in func­
tional ability among the young-old remains an open question. In particular, 
we are not aware o f any current longitudinal study directly targeting this 
particular research issue. It is im portant in  this context to note that cognitive 
processing speed starts to decline, on average, in  the late 20s, though there is 
pronounced interindividual variability o f decline that occurs into very old 
age (Schaie, 1996). Speed o f cognitive processing is therefore w idely consid­
ered a key m arker o f cognitive aging from  a life-span perspective (e.g., Park 
& Reuter-Lorenz, 2009).
Exploring possible associations/relationships between cognitive process­
ing speed and decline in functional disability in  early old age m ay also come 
w ith theoretical and practical relevance. Theoretically, if  the development o f 
functional ability decline is already significantly related to decrements in  cog­
nitive function such as age-related slowing of cognitive inform ation process­
ing in early old age, this w ould support the view  that functional decline may 
also have an important root in normal cognitive aging processes and is not 
solely driven by pathological processes such as severe physical im pairm ent or 
cognitive illness, w hich typically occur in very old age. Practically, such an 
insight w ould provide additional support for early prevention and intervention 
efforts, for instance, the long-term im pact o f cognitive training in early old 
age or even in middle adulthood (e.g., Park & Reuter-Lorenz, 2009).
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Decline in Functional Ability 
and Change in Personality
In contrast to cognitive function, personality-related constructs have been 
used rarely in  previous studies in relation to trajectories o f functional ability 
decline. Previous research indicates that there m ay be a m eaningful relation­
ship betw een heightened neuroticism  and decline in health-related quality of 
life, w hich includes aspects o f functional ability (Chapman, Duberstein, & 
Lyness, 2007; Kempen, Jelicic, & Ormel, 1997). The latter fits well w ith the 
ongoing general discussion on the role of the five-factor model (FFM; Costa 
& M cCrae, 1984) on a range of health indicators. For instance, Smith and 
W illiams (1992) underscored that m ost research in  this area has concentrated 
on neuroticism , w hich has been shown repeatedly to relate to the num ber of 
physical illnesses and heightened physical symptoms. Furtherm ore, recent 
efforts to evaluate the status o f FFM -related research on the aging personal­
ity, the issue o f stability o f the five factors, a classic issue in  the area, has 
been questioned. Arguably, we still do not know enough about interindivid­
ual differences in term s o f intraindividual stability or change in personality 
(M roczek, Spiro, & Griffin, 2006). There is early evidence that change in 
health and functional com petence m ay be am ong the candidates eliciting 
such change, particularly in  respect to neuroticism  (M roczek et al., 2006). In 
contrast, extraversión seems generally to be linked more strongly w ith the 
social dom ain and less w ith the health and function domain. Support for this 
assum ption com es from  studies by  Chapm an et al. (2007) as w ell as Kem pen 
et al. (1997), w hich have not found substantial relationships betw een extra­
versión and functional ability-related  outcomes.
A  m ajor conceptual reason to assume a change-inducing role of functional 
ability decline in  term s of neuroticism  could be that the experience of such 
decline may be perceived particularly in early old age as being o f f  time 
(Neugarten, 1968). As has been found, off-time negative events are linked 
w ith higher psychological and physiological stress and heightened negative 
future expectations as com pared to on-tim e negative events (Aspinwall & 
Taylor, 1997). It is also w orth noting in  this context that current cohorts o f 
young-old adults probably have the strongest expectation o f a disability-free 
life ever in  history (Wahl, Tesch-Romer, & Hoff, 2007). Such consequences 
m ay then im pact on the com ponent w ithin the FFM  that is m ost susceptible 
to the experience o f stress and a possible threat to the aging self, thus prom ot­
ing neuroticism .
In addition, control beliefs have also been treated extensively in  the gero- 
psychological and developmental psychology literature as being closely related 
w ith health-related outcomes (Chipperfield, Perry, & M enee, 1999; Lachman
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& Firth, 2004). However, the course o f control beliefs as people age may also 
be regarded as a major outcome of aging in  itself. In the Berlin Aging Study 
focusing on advanced old age, it has been found that internal control beliefs 
remain constant until very old age, whereas external control beliefs are at the 
same time increasing substantially (Smith & Baltes, 1999). Referring again to 
the argument raised by M roczek et al. (2006) that our evidence regarding the 
driving forces of intraindividual stability and change o f the aging personality is 
limited, one m ay argue that the experience of functional decline m ay also be a 
good candidate to be considered, w hen it comes to change in control beliefs as 
people age. In particular, given the relatively high age sensitivity o f external 
control beliefs, it could well be that the experience of functional decline further 
enhances such externality. A  major reason for this expectation is that functional 
ability is among the prim ary indicators o f subjectively perceived aging pro­
cesses and the awareness of age-related change (Diehl & Wahl, 2010). Hence, 
decline in functional ability m ay be a strong signal for the individual, particu­
larly for the individual in  early old age, that aging and concomitant negative 
biology processes are now taking over as unavoidable external forces. Some 
support for this assumption comes from the study of Braungart Fauth, Zarit, 
M almberg, and Johansson (2007), in w hich lowered mastery, a concept with 
similarity to control beliefs, was related to lowered functional ability over a 
4-year follow-up observation period.
Study Goals and Hypotheses
First, we hypothesized that speed of inform ation processing, w hich can be 
assum ed to substantially decrease as people operate in  their early old age, is 
substantially linked w ith em erging decline o f functional ability in  this age 
period. This hypothesis is to some extent a replication o f previous research; 
however, it extends earlier w ork in term s o f our focus on early old age as well 
as the availability  o f a long observation  in terval inherent in  our data (i.e., 
12 years; see M ethod section).
Second, we considered the role o f neuroticism  and hypothesized that the 
em ergence o f functional decline in  early old age m ay be significantly linked 
across a 12-year observation period w ith an increase in  neuroticism . To make 
an attem pt to test for the specific role o f neuroticism  in this context, we also 
included extraversión as a contrast variable.
Third, w e also considered the role o f control beliefs as an additional 
personality aspect potentially relevant for functional ability trajectories. We 
hypothesized that decline o f functional ability across the 12-year observation 
period m ay be particularly related to change (increase) in  external control 
beliefs but not so m uch w ith change (decrease) in internal control beliefs.
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Method
Study Design and Sample
The data o f this study have been generated w ithin the Interdisciplinary Longi­
tudinal Study o f A dult Developm ent (ILSE). ILSE followed two cohorts of 
com m unity-dwelling aging individuals, that is, those bom  in 1930/1932 and 
1950/1952, across an observation period o f 12 years, w ith m easurem ent 
waves conducted thus far in  1993/1996, 1997/2000, and 2005/2007. For the 
current study, only persons from  the 1930/1932 cohort were included and only 
the assessm ent waves of 1993/1996 (labeled as Time 1 [T 1 ] in this aticle) and 
2005/2007 (Time 3 [T3]) were used. The reason for this strategy was that a 
detailed state-of-the-art assessment o f functional ability has only been estab­
lished in ILSE in the m easurem ent wave 2005/2007 because a low level of 
variability was expected at T1 and Time 2 (T2), given that participants were in 
their early to late 60s. There was, however, a detailed clinical-geriatric evalu­
ation done by the project geriatricians and conducted at T l, w hich allows for 
the identification of individuals w ithout any functional impairment, even if 
they w ere very minor. These persons were followed until T3 12 years later, at 
w hich time the functional ability measure was applied. G iven this research 
design, decline of functional ability as m easured at T3 w ith a respective 
assessm ent device (see below) could be seen as an indicator o f functional abil­
ity decline over the 12-year observation period.
A t T l, 500 individuals bom  between 1930 and 1932 were enrolled in the 
ILSE in two regions in Germany (one in Heidelberg-Mannheim-Ludwigshafen 
in the w est and the other in Leipzig in the east) based on random sampling from 
city registers with stratification according to gender, which was needed to keep 
enough m en in the envisaged long-term assessment process o f the study (52% 
of men at T l in final sample; mean sample age at T l = 62.4, SD = 2.4). Level of 
education in the sample varied between 11.5 years (women in Heidelberg 
region) and 14.3 years (men in Leipzig region). M en in both regions were 
mostly married with percentages of 82.3% (Heidelberg region) and 87.7% 
(Leipzig region), whereas relative frequencies o f widowed women reached 
20.8%i (Heidelberg region) and 14.2% (Leipzig region). N ot a single sign of 
decline in functional ability (difficulty or help needs) was found in 363 out of 
the 500 participants at T l . Comparing individuals without any functional ability 
deficits w ith the remaining group at T l revealed differences in regard to number 
o f diagnoses, ¿(478) = -4 .56, p  < .001 (significantly lower in those without any 
deficits), whereas no differences appeared w ith respect to gender, %2(1) = 2.51, 
p  = .11; education, i(465) = 1.14, p  = .26; and a global health rating, i(466) = 
-1 .1 0 ,p  = 2 1  (see below for more information on these measures).
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A  total o f 230 cases out o f the 363 w ithout loss of functional ability at T1 
survived to T3, but there appeared 17 missing values cases at T3, leaving us with 
a sample o f 213 cases for data analysis across the 12-year observation period. 
These remaining 213 cases showed a lower number of diagnoses (p = .006), a 
lower global health rating (p < .0001) as well as higher education (p = .017). 
That is, we use a sample in this study that has been positively biased.
Measures
Functional ability measurement. O ur questionnaire contained 24 items span­
ning the classic content o f activities o f daily living and IADL and has found 
earlier use in a large G erm an survey study on care needs in  the older G erm an 
population (Schneekloth & Potthoff, 1993) as w ell as in our own previous 
research (e.g., Wahl, Schilling, Oswald, & Heyl, 1999). Item s w ere sim ilar to 
classic devices such as the procedure suggested by Lawton and Brody (1969). 
Each item  w as rated according to the respondent’s ability to conduct the 
task “w ith  no help or difficulty” (0), “only w ith difficulty, but w ithout help” 
(1), and “only w ith help” (2). That is, the theoretical range o f this measure 
varied betw een 0 and 48. The functional ability questionnaire w as applied 
only at T3. C ronbach’s alpha (total score) reached .92.
Cognitive functioning: Speed o f cognitive processing. Speed o f cognitive p ro­
cessing was assessed by the D igit Symbol Substitution Test (Wechsler, 1981) 
in its G erm an adapted version as part o f the Nurem berg A geing Inventory 
(Oswald & Fleischm ann, 1993). The task requires the detection of sim ilari­
ties and differences betw een given digits and symbols as quickly as possible 
w ithin a tim e fram e o f 90 s. The total score o f valid answers varies between
0 and 67.
Personality: Neuroticism and extraversión. N euroticism  and extraversión 
were assessed by  the N EO  Five-Factor Inventory in the Germ an version and 
was provided by  Borkenau and O stendorf (1993). Each dim ension is based 
on the assessm ent o f 12 items to be answered using a Likert-type scale w ith 
a range from  1 (com pletely disagree) to 5 (com pletely agree). C ronbach’s 
alpha reached in  our study .82 and .72 at T l,  respectively.
Personality: Control beliefs. Control beliefs were assessed by a scale used in 
the Berlin Aging Study (Smith & Baltes, 1999). The scale distinguished 
between internal control beliefs (sample item: “W hen I am getting the things
1 desire, it is because I have been w orking hard for them.” ) and two dim en­
sions o f external control beliefs, that is, powerful others (PO; “In general, it is 
up to other people to make sure that things do not go wrong in  m y life.” ) and 
chance (“In m y life, the m ost part o f positive things are caused by incidental
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events.”). The internal control is based on six items, whereas the external con­
trol dimensions are m easured using four items for each dimension, that is, PO 
and chance, respectively. Again, a Likert-type scale ranging from  1 (com­
p letely disagree) to 5 (completely agree) was used as an answering format. 
Cronbach alpha of internal control reached .71, w hereas external control 
(chance) revealed an alpha that was too low (<.65) and was therefore dropped. 
External control (PO) showed a Cronbach’s alpha o f .81.
Consideration o f  confounding variables. First, we considered “gender,” based 
on evidence from  the epidem iologic literature suggesting the existence of 
gender differences in  functional ability levels in  old age (e.g., Wolinsky, 
Stump, Callahan, & Johnson, 1996). Second, based on previous research 
(Atkinson et al., 2007), we used a “global health rating” based on a health 
evaluation made by  a study geriatrician, w hich included a general m edical 
exam ination, clinical status assessment, functional status assessment, and 
laboratory param eters (ranging from  1 = very good  health  to 6 = very bad  
health). Third, the “num ber of diagnoses” (m orbidity) w as calculated follow ­
ing a procedure suggested by  Parm elee et al. (Parmelee, Thuras, Katz, & 
Lawton, 1995). This measure served as a proxy indication for assessing phys­
ical com orbidity and was therefore an additional variable related to the over­
all health status o f the study participants.
Procedure
The m easures used in  the present study w ere part o f a broad-scaled assess­
m ent program , w hich predom inantly (94%) took place in  our research center 
(psychosocial m easurem ent program ) as w ell as in a clinical setting (physical 
and psychiatric exam ination). The full study program  was approved by  the 
E thical Com m ittee o f the Faculty o f M edicine o f Heidelberg U niversity in 
January 2005.
Statistical An alysis D esign
To explore the relationship betw een change in functional ability and change 
in  speed o f cognitive processing or change in personality  from  T1 to T3, we 
used a latent difference score m odeling approach (LDSM ; M cArdle & 
H am agam i, 2001). N ote that because only people w ith  no functional lim ita­
tions at T1 w ere included in  the data analysis, this m easure is a direct 
indicator o f functional ability change betw een T1 and T3. The m ean score of 
predictors targeting speed o f cognitive processing and personality  at T1 was 
used as an indicator o f T1 state, w hereas latent change scores variables were 
estim ated for T3. The latent change scores w ere estim ates o f the true change
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o f the variables and consisted o f the state o f the form er m easurem ent occa­
sion and a change com ponent. M odels w ere run separately for each o f the 
predictors to avoid inflation in  param eters estim ates. We applied the full 
inform ation m axim um  likelihood (FIM L) procedure available in the statisti­
cal package o f AM OS (Arbuckle, 1996; A rbuckle & W othke, 1999). FIM L 
allows the entire observed data m atrix to be used to estim ate param eters 
w ith  m issing data and provides unbiased param eter estim ates w ithout losing 
pow er from  sam ple shrinkage that occurs w ith traditional listw ise or pair­
w ise deletion o f m issing data.
We tested two series o f models. In Series 1, we used only the T1 status o f 
our three confounding variables. In Series 2, we tested for a more dynamic 
picture; that is, we also included the T1-T3 change  in  global health as m ea­
sured by the global health rating. The idea behind this second series w as that 
change in global health across the observation period m ay reveal itself to be 
an im portant predictor o f loss o f functional ability at T3, independent o f 
health status at T l. In term s o f statistical indicators to evaluate the m odel fit 
and the im portance o f hypothesized relationships, we rely on the root m ean 
square error o f approxim ation (RM SEA), w hich should ideally be lower than 
.05 (Hu & Bentler, 1999). In addition, PCLOSE is a test w here the difference 
betw een the observed fit value and the desired value o f less than .05 is sig­
nificant. A t T l,  the standardized estim ation o f T l state indicates the relation­
ship betw een the T l status o f the respective variables and the T3 outcome in 
terms of functional ability, w hich is tested for significance (difference from 
zero). Regarding T1-T3 change, the standardized estim ate for the latent dif­
ference score is given and again tested for significance (difference from 
zero). In addition, the standardized estim ations of the three confounding vari­
ables at T l and respective significance tests w ill be reported. It is im portant 
not only that the m odel fit is acceptable but also that the estim ates o f the 




Overall, 61 (26.5%) out o f the 230 participants who did not show any signs of 
loss of functional ability at T l and who were reassessed at T3 revealed func­
tional decline 12 years later in terms o f showing at least one item rated as “only 
w ith difficulty, but w ithout help” or “only w ith help.” The mean functional 
ability score of the total sample at T3 reached 1.13 (SD = 3.22), that is, about 
one difficulty in any o f the 24 functional items was reported on average.
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Table I. Means and Standard Deviations of Target Variables Depending on 









atT3b (n = 61 )
M (SD) Statistical test
Digit Symbol 44.34 (10.08) 44.38 (10.17) t ( 2 l l )  = -0.02, p = .98
Substitution Test T 1 
(0-67)c
Digit Symbol 40.39 (9.89) 36.72 (10.70) t(209) = 2.38, p = .02
Substitution Test T3
Neuroticism TI (l-S) 1.48 (0.S9) 1.48 (0.57) t(204) = -0.0 l,p  = .99
NeuroticismT3 1.33 (0.55) 1.60 (0.60) t ( 2 l l )  = -3.0 l,p  = .00
Extraversión T 1 (l-S) 2.25 (0.51) 2.17(0.41) t(204) = 1.09, p = .28
Extraversión T3 2.21 (0.52) 2.07 (0.43) t ( 2 l l )  = 1.84, p = .07
Internal control T l 3.59 (0.54) 3.62 (0.51) t(204) = -0.37, p = .71
(l-S)
Internal control T3 3.52 (0.55) 3.51 (0.56) t(2IO) = 0.09, p = .93
External control (PO) 1.71 (0.52) 1.74 (0.59) t(204) = -0.41 = .68
T l (l-S)
External control (PO) 1.74 (0.62) 2.07 (0.76) t(2IO) = -3.28, p = .00
T3
T l = Time I ; T3 = Time 3; PO = powerful others.
a. 17 cases revealed missing data.
b. Decline in functional ability was defined as having answered at least one activity of daily 
living o f the functional ability questionnaire as “ only possible,”  “ only w ith  difficulty,
but w ithou t help,”  o r “ only w ith  help.”
c. Higher scores indicate be tter cognitive performance and higher ranking in the respective 
personality variable.
In term s o f data relationships, it is w orth m entioning that there w ere no 
m eaningful connections betw een speed of cognitive processing as w ell as our 
personality-related variables at T l and functional ability at T3 (all correla­
tions < .12 and n.s.). To test for change o f our predicting variables across the 
two m easurem ent w aves and functional ability at T3 on the descriptive level, 
Table 1 shows all m eans and SD ’s for our cognitive and personality-related 
variables across the two m easurem ent points, depending on whether study 
participants revealed functional ability decline at T3 or not.
As can be seen in  Table 1, the starting values o f our key variables w ere all 
very sim ilar at T l betw een the groups, that is, no statistically significant
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------ No Functional Ability Decline
----- Functional Ability Decline
-------  No Functional Ability Decline







Control (PO) T 1 Control (PO) T3
------  No Functional Ability Decline
------ Functional Ability Decline
Figure I Relationship between functional ability loss and speed of cognitive 
processing (Digit Symbol Substitution Test), neuroticism, and external control (PO) 
overtim e (12-year observation period)
PO = powerful others.
differences were observed. Regarding speed o f cognitive processing, though 
decline in this m echanic intelligence indicator had to be expected in general 
due to the age-sensitive character o f this measure, the decline w as clearly
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steeper in  those revealing loss o f functional ability at T3 (p = .02). In respect 
to personality, the results showed an increase in  neuroticism  among the group 
w ith functional decline, w hich w as not observed in  the unim paired, where a 
slight declining trend w as found (p = .00). No m ajor difference in m ean score 
change w as observed in  respect to extraversión and the difference at T3 was 
only m arginally significant (p = .07). A  sim ilar pattern was observed regard­
ing internal control (p = .93). In contrast, a considerable increase in external 
control was only observed in the group w ith loss of functional ability (p = .00). 
Figure 1 graphically depicts the findings w ith respect to the hypothetically 
expected trajectories in  terms o f speed o f cognitive processing, neuroticism , 
and external control.
Empirical Test o f Hypotheses
Table 2 depicts the findings o f Series 1 of the LDSM . A s depicted, regarding 
speed o f cognitive processing, the m odel fit w as good. Also, the magnitude 
o f the standardized estim ate o f the latent difference score w as significantly 
different from  zero. This supports our hypotheses regarding the expected 
relationship betw een speed o f cognitive processing and the em ergence of 
functional ability decline over the 12-year period. Also, both neuroticism  and 
extraversión revealed a good model fit, but only the standardized estimate of 
the latent difference score o f neuroticism  w as significantly different from  
zero; that is, an increase in  neuroticism  came along w ith decline in functional 
ability. This was not, however, the case regarding extraversión. In term s of 
control beliefs, the model fit w as again good, w hereas the standardized esti­
m ates o f the latent difference scores were significant only w ith respect to 
external control (PO). That is, while T1-T3 change in  internal control was not 
related to decline in  functional ability at T3, T1-T3 change in  external control 
w as related to such decline. As can also be seen in respect to confounding 
variables, the global health rating played a consistent role across all model 
tests in the expected direction (lower ratings were associated w ith lowered 
functional ability), whereas the num ber o f diagnoses and gender did not.
Table 3 depicts the results o f  our LD SM  Series 2 and includes the role 
o f  T1-T3 change in global health rating. As shown, the m ajor findings of 
Series 1 are preserved w ith one exception. The m odel fit in the case of speed 
o f cognitive processing is now  at the threshold o f acceptance, w hich indi­
cates that controlling for T 1-T3 health change has an im pact here. As can also 
be seen, the global health rating showed a relationship w ith  functional ability 
not only at its status level at T1 but also consistently in  its T1-T3 change 
dynamics. Controlling for this change com ponent also seem ed to strengthen
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Table 2. Findings of Latent Difference Score Modeling (Series I)
Predicting
variable RMSEA PCLOSE T l P T I-T3 P
Global 
health rating P ND P Gender P
DST .075 .143 .036 .603 -.640 .000 .132 .064 .044 .530 .104 .1 13
N .047 .466 .077 .306 .231 .001 .177 .013 .029 .685 .101 .136
E .000 .900 -.068 .340 -.083 .246 -.174 .015 -.045 .527 .103 .121
INTCO .060 .299 -.068 .388 .037 .638 .185 .010 .059 .410 .092 .173
EXCOPO .000 .980 .118 .103 .255 .000 .180 .010 .050 .474 .1 12 .087
RMSEA = ro o t mean square e rro r o f approximation; T l = Time I ; T3 = Time 3; DST = Digit Symbol Substitution Test; N = neuroticism;
E = extraversión; IN TC O  = internal contro l; EXCOPO = external contro l (powerful others); N D  = number o f diagnoses. See te x t fo r further 
explanation o f statistical parameters.
Table 3. Findings of Latent Difference Score Modeling (Series 2)
Predicting
variable RMSEA P T l P T I-T3 P
Global health 
rating T 1 P
Global health 
rating T 1-T3 P ND P Gender P
DST .095 .008 .023 .729 .599 .000 .401 .000 .397 .000 .006 .929 .123 .049
N .067 .170 .089 .221 .183 .008 .416 .000 .371 .000 -.010 .879 .1 17 .071
E .055 .367 -.074 .274 -.034 .608 .443 .000 .416 .000 -.005 .937 .127 .044
INTCO .058 .316 -.062 .41 1 .030 .681 .449 .000 .409 .000 .011 .873 .1 19 .062
EXCOPO .032 .733 .155 .024 .234 .000 .444 .000 .41 1 .000 .001 .984 .136 .027
RMSEA = ro o t mean square e rro r o f approximation; T l = Time I ; T3 = Time 3; DST = Digit Symbol Substitution Test; N = neuroticism; E = extra­
version; IN TC O  = internal contro l; EXCOPO = external contro l (powerful others); N D  = number of diagnoses. See te x t fo r fu rthe r explanation of 
statistical parameters.
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the role o f gender in that w om en now  showed a higher probability to experi­
ence decline in  functional ability over the 12-year observation period.
Discussion
That cognitive functioning is significantly related to the em ergence of decline 
in functional ability has been an im portant finding in  previous aging research. 
A t the same time, the role of personality variables such as neuroticism, extraver­
sión, and control beliefs, w hich have been shown to have strong relationships 
w ith w ell-being and health outcomes among the general population as well 
as am ong older persons, has rarely been explored in  research targeting func­
tional ability decline. O ur study aim ed to add to the previous literature, from 
the perspective o f early old age.
Speed o f cognitive processing showed a strong relationship w ith decline 
in functional ability across 12 years in  our young-old sample. This finding is 
consistent w ith previous social and behavioral gerontology research on 
everyday com petence (e.g., D iehl & Willis, 2004) as w ell as geriatric research 
targeting the relationship betw een cognitive function and functional ability 
(Burton et al., 2006; Carlson et al., 1999; Coppin et al., 2006; Dodge et al., 
2005; G ill e t al., 1996; N jegovan et al., 2001; Raji et al., 2002; Royall et al., 
2000, 2004, 2005). O ur findings also support the notion that even m inor 
functional decline is related to cognitive decrem ents am ong persons 62 to 74 
years old. Furtherm ore, our results add to an understanding of risk trajecto­
ries em erging already in  early old age in term s o f a beginning loss o f func­
tional independence and then continue and expand as we get older. A lthough 
we m ight not be able to com pletely ascertain causality because no functional 
ability m easurem ents com parable to T3 w ere available at T1 (and T2), previ­
ous research in  this area suggests that declining cognitive function drives the 
em ergence o f functional ability decrem ents (e.g., Coppin et al., 2006; Diehl 
& Willis, 2004). O ur results further suggests that early decline in  the m echan­
ics o f intelligence in  general, and in  speed o f cognitive processing in  par­
ticular, could be considered im portant risk factors for the developm ent o f 
functional ability decline among the young-old. Consequently, our findings 
provide additional support for the developm ent o f early cognitive training 
program s as an im portant health prevention and public health tool that could 
play a m ajor role in  the constant effort to reduce the disability burden o f our 
aging societies (W illis e t al., 2006).
In terms of personality variables, our findings confirm that change (increase) 
in neuroticism , but not change in  extraversión, is substantially linked w ith 
the occurrence o f decline in  functional ability. These results are consistent
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w ith previous studies highlighting the critical role that neuroticism  plays in 
the overall health o f the general population as w ell as its role as an im portant 
health risk factor am ong older adults (Chapm an et a l ,  2007; Costa & M cCrae, 
1984; K em penet al., 1997; Lachm an & Firth, 2004; Rovner & Casten, 2001; 
W rosch, Schulz, & Heckhausen, 2002). O ur findings suggest that neuroti­
cism w ould be better seen as a consequence rather than an antecedent condi­
tion o f loss o f functional ability in  our young-old sample because o f two 
prim ary reasons: First, as decade-long research has shown, neuroticism  tends 
to rem ain stable over the adult life phase and can even decrease as people age 
(Costa & M cCrae, 1984; Staudinger & Kessler, 2009). That is, the assum p­
tion that an age-associated increase in neuroticism  is a driving force for the 
onset o f functional ability  decline does not have a convincing em pirical 
platform . Second, in  a m ore differential view, there is increasing evidence 
that m ajor life events such as illness and functional decline experiences m ay 
trigger personality  change over the life course (M roczek et al., 2006). M ore 
specifically, it could w ell be that individuals who show signs o f functional 
ability decline in  their early old age, that is, in  an age period that is o f f  time 
(Neugarten, 1968) for such experiences, m ay react w ith heightened neuroti­
cism. The reason m ay be that in early old age, even m inor functional losses 
m ay be sharply identified as a threat, trigger social com parison processes, and 
lead to negative arousal and feelings of psychological distress. As a conse­
quence, neuroticism  defined as sensitivity for threat, stress, and a tendency 
toward negative self-evaluations may increase. Note also that both the T1 
level o f neuroticism  as well as extraversión was not linked w ith  decline in 
functional ability at T3.
Furthermore, our findings are able to qualify the role o f change in  control 
beliefs regarding functional ability trajectories. W hereas change in internal 
control was not found to play a role, a consistent relationship was observed 
w ith respect to change in external control (PO). Again, no relationship 
appeared regarding the T1 level of both internal and external control and 
decline in  functional ability at T3. We again tend to interpret the increase in 
external control (PO) as a consequence, not as a precursor, o f the functional 
ability loss trajectory. Increase in  external control but not in  internal control 
has been found to be normative for old and very old age (Smith & Baltes, 
1999). It could well be that the early onset o f decline in  functional abilities 
further adds to an increase in external control beliefs. Furthermore, it seems 
more plausible that feeling more dependent on others as well as increasingly 
perceiving oneself as a victim  of uncontrollable biological processes attrib­
uted to aging m ay be a consequence rather than a cause of onset o f functional
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decline in early old age. Unfortunately, our second measure of external control 
(chance) was not psychom etrically strong enough to rigorously test for its 
relationships w ith functional ability decline.
It is im portant to note that our findings m ostly preserved their statistical 
significance, while controlling for a num ber o f confounding variables, that is, 
a general health rating, comorbidity, and gender. However, the global health 
rating (Series 1 o f m odel tests) as w ell as change in the global health rating 
(Series 2 o f model tests) consistently revealed to be a major confounding vari­
able. Substantial relationships between change in  the global health rating and 
change in  speed o f cognitive processing were also indirectly confirmed; that 
is, the model fit in  term s o f speed o f cognitive processing was affected when 
change in  the T1-T3 global health rating w as sim ultaneously evaluated. These 
findings suggest the existence of complex interactions between ongoing dis­
ease processes and cognitive function, as has been reported in  the previous 
research (e.g., M arcoen, Coleman, & O ’Hanlon, 2007).
Our study has a num ber o f limitations. First, a detailed functional-ability 
assessment available at each m easurem ent occasion o f ILSE w ould have 
allowed for more rigorous causal analyses such as cross-lagged panel analy­
ses, w hich m ight have allowed for more straightforward causal interpreta­
tions. Instead, we used a design in w hich we targeted only those participants 
who were free of any functional ability decline at T l, w hich lead to a posi­
tively selected subsample. Second, we did not include our cognitive indicator 
and the personality variables into one model because doing so w ould have 
produced inflation in  parameters in relation to the available sample size. This 
means that possible interactions between cognitive function and personality in 
the disablem ent process have not been directly tested, w hich m ay have pro­
duced a sim plified picture of relationship dynamics. Third, we did not use any 
additional differentiation w ithin functional-ability levels such as the perfor­
mance o f basic activities and IADL (Lawton & Brody, 1969), w hich allowed 
us to m aintain transparency in our analyses, although we can reasonably 
assume that cognitive function, in  particular, m ight operate differently regard­
ing this classic distinction in functioning, that is, a stronger role o f cognitive 
function in  the more complex IADL (e.g., Carlson et al., 1999).
Though these are im portant lim itations, we believe that the consistency 
o f our findings w ith  our hypothetical expectations rem ains rem arkable. 
O ur findings can be used  to drive forthcom ing research, including longitu­
dinal assessm ents o f  a varie ty  o f cognitive and personality  variab les as 
w ell as objective and self-report m easurem ents o f  functional ability  am ong 
older adults.
708 Journal o f  Aging and Health 22(6)
A cknow ledgm ents
The authors thank all the researchers involved in ILSE who contributed to the gen­
eration o f  its interdisciplinary data set. They also express their appreciation to the 
ILSE participants, who were kind enough to undergo an intensive data-collection 
program.
D eclara tio n  o f C onflic ting  In terests
The authors declared no conflicts o f interest with respect to the authorship and/or 
publication o f  this article.
Funding
The authors disclosed that they received the following support for their research and/ 
or authorship o f  this article: German Federal Ministry o f  Family, Senior Citizens, 
Women and Youth (BMFSF J) and Baden-Württemberg Ministry o f Science, Research 
and Art (MWK), Grant Ref. 314-1722-102/16, supported the data collection.
References
Arbuckle, J. L. (1996). Full information estimation in the presence o f  incomplete 
data. In G. A. Marcoulides & R. E. Schumacker (Eds.), Advanced statistical mod­
eling (pp. 243-277). Mahwah, NJ: Lawrence Erlbaum.
Arbuckle, J. L., & Wothke, W. (1999). Amos 4.0 user ’s guide. Chicago: Small Waters. 
Asp inwall, L. G., & Taylor, S. E. (1997). A  stitch in time: Self-regulation and proactive 
coping. Psychological Bulletin, 121, 417-436.
Atkinson, H. H., Rosano, C., Simonsick, E. M., Williamson, J. D., Davis, C., 
Ambrosius, W. T., et al. (2007). Cognitive function, gait speed decline, and comor­
bidities: The health, aging and body composition study. Journals o f  Gerontology, 
Series A: Biological and Medical Sciences, 62A, 844-850.
Baddeley, A. (1996). Exploring the central executive. Quarterly Journal o f  Experimen­
tal Psychology, 49, 5-28.
Baltes, M. M., Maas, I., Wilms, H.-U., Borchelt, M. F., & Little, T. (1999). Everyday 
competence in old and very old age: Theoretical considerations and empirical find­
ings. In P. B. Baltes & K.-U. Mayer (Eds.), The Berlin Aging Study (pp. 384-402). 
Cambridge, UK: Cambridge University Press.
Baltes, P. B., Lindenberger, U., & Staudinger, U. M. (2006). Life-span theory in 
developmental psychology. In W. Damon & R. M. Lemer (Eds.), Handbook o f  
child psychology (6th ed., Vol. 1, pp. 569-664). New York: Wiley. 
Barberger-Gateau, P., Fabrigoule, C., Rouch, I., Letenneur, L., & Dartigues, J.-F. 
(1999). Neuropsychological correlates o f  self-reported performance in instrumen­
tal activities o f  daily living and prediction o f  dementia. Journals o f  Gerontology, 
Series B: Psychological Sciences and Social Sciences, 54B, P293-P303.
Wahl et al. 7 0 9
Borkenau, P., & Ostendorf, F. (1993). NEO-Fiinf-Faktoren Inventar (NEO-FFI) nach 
Costa und McCrae. Deutsche Fassung  [NEO Five Factor Inventory (NEO-FFI) 
after Costa and McCrae]. Gottingen, Germany: Hogrefe.
Braungart Fauth, E., Zarit, S. H., Malmberg, B., & Johansson, B. (2007). Physical, 
cognitive, and psychosocial variables from the disablement process model predict 
patterns o f independence and the transition into disability for the oldest-old. The 
Gerontologist, 47, 613-624.
Burton, C. L., Strauss, E., Hultsch, D. F., & Hunter, M. A. (2006). Cognitive function­
ing and everyday problem solving in older adults. Clinical Neuropsychologist, 20, 
432-452.
Carlson, M. C., Fried, L. P., Xue, Q.-L., Bandeen-Roche, K., Zeger, S. L., & Brandt, J. 
(1999). Association between executive attention and physical functional perfor­
mance in community-dwelling older women. Journals o f  Gerontology, Series B: 
Psychological Sciences and Social Sciences, 54B, S262-S270.
Chapman, B., Duberstein, P., & Lyness, J. M. (2007). Personality traits, education, 
and health-related quality o f  life among older adult primary care patients. Jour­
nals o f  Gerontology, Series B: Psychological Science and Social Sciences, 62B, 
P343-P352.
Chipperfield, J. G., Perry, R. P., & Menec, V. H. (1999). Primary and secondary control- 
enhancing strategies: Implications for health in later life. Journal o f  Aging and 
Health, 11, 517-539.
Coppin, A. K., Shumway-Cook, A., Saczynski, J. S., Patel, K. V., Ble, A., Ferrucci, L., 
et al. (2006). Association o f  executive function and performance o f  dual-task 
physical tests among older adults: Analyses from the InChianti study. Age and 
Ageing, 35, 619-624.
Costa, P. T., & McCrae, R. R. (1984). Personality as a lifelong determinant o f  well-being. 
In C. Z. Malatesta & C. E. Izard (Eds.), Emotion in adult development (pp. 141-157). 
Beverly Hills, CA: Sage.
Diehl, M., & Wahl, H.-W. (2010). Awareness o f age-related change: Examination o f 
a (mostly) unexplored concept. Journals o f  Gerontology, Series B: Psychological 
Sciences and Social Sciences, 65B, 340-350.
Diehl, K. M., & Willis, S. L. (2004). Everyday competence and everyday problem 
solving in aging adults: Role o f  the physical and social context. In H.-W. Wahl, 
R. Scheidt, & P. W indley (Eds.), Annual review o f  gerontology and geriatrics 
(Vol. 23, pp. 130-166). New York: Springer.
Dodge,H.H.,Kadowaki,T.,Hayakawa,T.,Yamakawa,M .,Sekikawa,A.,&Ueshima,H.
(2005). Cognitive impairment as a strong predictor o f  incident disability in specific 
ADL-IADL tasks among community-dwelling elder: The Azuchi Study. The Ger­
ontologist, 45, 222-230.
Gill, T. M., Williams, C. S., Richardson, E. D., & Tinetti, M. E. (1996). Impairments in 
physical performance and cognitive status as predisposing factors for function and
710 Journal o f  Aging and Health 22(6)
dependence among nondisabled older persons. Journals o f  Gerontology, Series A: 
Biological and Medical Sciences, 51, M283-M288.
Hu, L., & Bentler, P. M. (1999). Cutoff criteria for fit indexes in covariance structure 
analysis: Conventional criteria versus new alternatives. Structural Equation M od­
eling, 6, 1-55.
Kempen, G. I. J. M., Jelicic, M., & Ormel, J. (1997). Personality, chronic medical 
morbidity, and health-related quality o f life among older persons. Health Psychol­
ogy, 16, 539-546.
Lachman, M. E., & Firth, K. M. (2004). The adaptive value o f  feeling in control dur­
ing midlife. In O. G. Brim, C. D. Ryff, & R. Kessler (Eds.), How healthy are we? 
A national study o f  well-being at midlife (pp. 320-349). Chicago: University o f 
Chicago Press.
Lawton, M. P., & Brody, B. L. (1969). Assessment o f  older people: Self-maintaining 
and instrumental activities o f  daily living. The Gerontologist, 9, 179-186.
M arcoen, A., Colem an, P. G., & O ’Hanlon, A. (2007). Psychological ageing. In 
J. Bond, S. Peace, F. Dittmann-Kohli, & G. W esterhof (Eds.), Ageing in society 
(pp. 38-67). London: Sage.
McArdle, J. J., & Hamagami, F. (2001). Latent difference score structural models for 
linear dynamic analyses with incomplete longitudinal data. In L. M. Collins 
& A. G. Sayer (Eds.), New methods fo r  the analysis o f  change (pp. 139-175). 
Washington, DC: American Psychological Association.
Mroczek, D. K., Spiro, A., HI, & Griffin, P. W. (2006). Personality and aging. In J. E. Birren 
& K. W. Schaie (Eds.), Handbook o f  the psychology o f  aging (6th ed., pp. 363-377). 
Amsterdam, Netherlands: Elesvier.
Neugarten, B. L. (Ed.). (1968). “Adult personality” in middle age and aging. Chicago: 
University o f Chicago Press.
Njegovan, V., Man-Son-Hing, M., Mitchell, S. L., & Molnar, F. J. (2001). Lhe hierar­
chy o f  functional loss associated with cognitive decline in older persons. Journals 
o f  Gerontology, Series A: Biological and Medical Sciences, 56A, M638-M643.
Oswald, W. D., & Fleischmann, U. M. (1993). Nürnberger-Alters-Inventar NA1 
[Nuremberg Aging Inventory NAI]. Gottingen, Germany: Hogrefe.
Park, D. C., & Reuter-Lorenz, P. (2009). Lhe adaptive brain: Aging and neurocogni- 
tive scaffolding. Annual Review o f  Psychology, 60, 173-196.
Parmelee, P. A., Lhuras, P. D., Katz, I. R., & Lawton, M. P. (1995). Validation o f  the 
Cumulative Illness Rating Scale in a geriatric residential population. Journal o f  
the American Geriatrics Society, 43, 130-137.
Raji, M. A., Ostir, G. V., Markides, K. S., & Goodwin, J. S. (2002). Lhe interac­
tion o f  cognitive and emotional status on subsequent physical functioning in older 
Mexican Americans: Findings from the Hispanic established population for the
Wahl et al.
Epidemiologie Study o f  the Elderly. Journals o f  Gerontology, Series A: Biological 
and M edical Sciences, 57A, M678-M682.
Rovner, B. W., & Casten, R. J. (2001). Neuroticism predicts depression and disability 
in age-related macular degeneration. Journal o f  the American Geriatrics Society, 
49, 1097-1100.
Royall, D. R., Chiodo, L. K., & Polk, M. J. (2000). Correlates o f  disability among 
elderly retirees with “subclinical” cognitive impairment. Journals o f  Gerontology, 
Series A: Biological and M edical Sciences, 55A, M541-M546.
Royall, D. R., Palmer, R., Chiodo, L. K., & Polk, M. J. (2004). Declining executive 
control in normal aging predicts change in functional status: The Freedom Flouse 
Study. Journal o f  the American Geriatrics Society, 52, 346-352.
Royall, D. R., Palmer, R., Chiodo, L. K., & Polk, M. J. (2005). Executive control 
mediates memory’s association with change in instrumental activities o f  daily liv­
ing: The Freedom Flouse Study. Journal o f  the American Geriatrics Society, 53, 
11-17.
Schaie, K. W. (1996). Intellectual development in adulthood. In J. E. Birren & K. W. Schaie 
(Eds.), Handbook o f  the psychology o f  aging (4th ed., pp. 266-286). San Diego, 
CA: Academic Press.
Schneekloth, U., & Potthoff, P. (1993). Hilfe- und Pflegebedürftige in privaten  
Haushalten  [Help and care needs in private households]. Stuttgart, Germany: 
Kohlhammer.
Smith, T. W., & Williams, P. G. (1992). Personality and health: Advantages and limi­
tations o f  the five-factor model. Journal o f  Personality, 60, 395-423.
Smith, J., & Baltes, P. B. (1999). Trends and profiles o f  psychological functioning 
in very old age. In P. B. Baltes & K. U. M ayer (Eds.), The Berlin Aging Study. 
Aging from  70 to 100 (pp. 197-226). Cambridge, UK: Cambridge University 
Press.
Staudinger, U. M., & Kessler, E.-M. (2009). Adjustment and personality growth: Two 
trajectories o f positive personality development across adulthood. In M. C. Smith 
& N. DeFrates-Densch Eds.), H andbook on adult development and learning  
(pp. 241-268). New York: Routledge.
Wahl, H.-W., Schilling, O., Oswald, F., & Heyl, V. (1999). Psychosocial consequences 
o f age-related visual impairment: Comparision with mobility-impaired older adults 
and long-term outcome. Journals o f  Gerontology: Psychological Sciences, 54B, 
P304-P316.
Wahl, H.-W., Tesch-Römer, C., & Hoff, A. (Eds.). (2007). New dynamics in old age: 
Individual, environmental and societal perspectives. Amityville, NY: Baywood.
Wechsler, D. (1981). M anual fo r  the Wechsler A dult Intelligence Scale-Revised. 
New York: The Psychological Corporation.
712 Journal o f  Aging and Health 22(6)
Willis, S. L., Tennstedt, S. L., Marsiske, M., Ball, K., Elias, J., Koepke, K. M., et al.
(2006). Long-term effects o f  cognitive training on everyday functional outcomes 
in older adults. Journal o f  the American Medical Association, 296, 2805-2814.
Wolinsky, F. D., Stump, T. E., Callahan, C. M., & Johnson, R. J. (1996). Consistency 
and change in functional status among older adults over time. Journal o f  Aging and 
Health, 8, 155-182.
Wrosch, C., Schulz, R., & Heckhausen, J. (2002). Health stresses and depressive 
symptomatology in the elderly: The importance o f health engagement control strat­
egies. Health Psychology, 21, 340-348.
